I N order to control scab, the pH of some soils in northern Wisconsin on which potatoes are grown has been allowed to drop as low as 4.5. This strong acidity has given rise in recent years to the occurrence of a stem streak necrosis in the potato plants which causes premature death of the vines and reduces the yield. In a greenhouse test in 1943 in which potatoes were grown on one of these very acid soils, it was found that the necrosis could be prevented by the addition of lime, and was accentuated by an increase in acidity. This made it apparent that some factor associated with soil acidity causes the necrosis.
It is generally agreed that crop growth in general is hindered by strong soil acidity. Albrecht (i) 3 has indicated that a deficiency of calcium is, for the most part, responsible for the decreased plant growth that occurs under acid conditions. However, Fried and Peech (4) applied calcium hydroxide and gypsum to acid soils and obtained greater yields of perennial ryegrass, alfalfa, and barley with the former which increased the pH of the soil. They indicated that poor plant growth on acid soils is not necessarily due to an inadequate^ supply of calcium, but possible also to the toxic effect of soluble manganese, aluminum, and iron. That soluble alumnium compounds may bring about a toxic condition in the soil has been demonstrated by Blair and Prince (3). Jacobson and Swanback (6) found that as little as i ppm of manganese in a solution culture was toxic to tobacco, and that plants growing in solution and sand cultures containing toxic quantities of manganese developed abnormalities similar to those observed in plants grown on acid soils.
In 1945, Wallace, Hewitt, and Nicholas (9), as a result of sand culture experiments with various concentrations of manganese, concluded that the characteristic "field acidity" leaf symptoms of runner-beans and cauliflowers are due to manganese toxicity. More recently, Hale and Heintze (5), working at Rothamsted, presented data to show that, in the 11 cases considered, tissue from abnormal plants grown on acid soil contained much greater quantities of manganese than tissue from healthy plants grown on the same soils after liming. They also indicated that in acid soils, manganese toxicity is an important factor causing injury to plant growth.
Somers and Shive (8) have stressed the importance of the ratio of soluble iron to soluble manganese, rather .than the absolute quantities of these elements in the substrate and plant, in determining the deficiency or toxicity of manganese. If the ratio of solutissue to the ferric state in which form it i able to the plant. As a result, manganese injures the plant by inducing an iron defici the visual symptoms of the two abnormaliti be similar. They found this to be true in soy
In 1943 studies were initiated at Wiscon termine the soil factor responsible for ste necrosis in potatoes. Among the possible c vestigated were a deficiency of calcium, m and iron, the effect of hydrogen-ion conc and the toxicity of soluble aluminum and m In work previously reported (2), it was sh neither acidity as such, aluminum toxicity, o or magnesium deficiency were responsible streak necrosis in potatoes. It was also sh high amounts of soluble manganese in nutr tion cultures caused stem streak necrosis in potatoes identical with that found in grown on acid soils. This paper deals wit investigations relating to the amounts of sol ganese present in limed and unlimed soils, ganese content of healthy potato plants a affected with stem streak necrosis, and the ship between manganese toxicity and the c tion of manganese in the culture medium.
NATURE OF MANGANESE TOXICI
SYMPTOMS IN POTATOES The first symptom of manganese toxicity streak necrosis is the appearance of dar streaks on the lower stem at the base of the A pale yellow chlorosis develops in areas be veins on the lower leaves and quite often sm necrotic areas, irregular in shape, also ap •tween the veins near the midrib on the leafle necrosis becomes more severe, many long brown streaks will be found on the lower p the stem and even on the petioles, as shown The necrotic streaks also affect the inner the stem. The affected parts become extreme the petioles break off with a slight touch chlorotic leaves finally dry and fall from The streaking of the stem and subsequent l ping progress upward on the plant until the bud becomes necrotic and the plant dies pre Because of the early death of the plant, tub are seriously reduced.
GREENHOUSE EXPERIMENTS WITH
The first experiment to determine the
